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7t 7 t >f ^ 3 1 a <7>:x * ji *?-m$tt: ^ x.~f . Kit ( 8 ) \Z fcv^T a (z) = 3 <^ 

i: B . m 3 ic^-t — ffli itftWtii.lt. s i =d i / y i =0. s 2 =d2/ y 2 =15 ' 8 ^^^° ^ 
Sg»ov^Tli. HSifllTZ^ 50 [m]. Z 2 = 62.5 [m] (Z 2 — Z x = 12.5 [m] ) <r> M & * 
Hii, z ! = 0.05. z 2 = 0. 0 6 2 5 1c Jc 0 . r i = 1.2. £ 2 = 1 - 2 1 6 2 5 ( £ 2 _ ^ 1= 0 

.01625) r 2 tw-tsiie^fr^ssfcsns. 

[ 0 0 6 4 ] 

0 (1) <?> (order) Jg 4g & V M^B * }f o t£ ^ x fc* . M tZftffi. v t/jc «fc 9 

i^tl§ll TtfeMir^^- n3a ^fel&i-Siftln-. iff #&Wt£7 r >f m 3 0 a <?> E 

hbo < r < t 1 *fcwt-t % r^tc a. #k<t> 3 < . # shafts (Kerr$]in) tc £ 

3<^i:§. #*fcfl?#jl|l<7>^fite<7> It O (1) t ft & o 

[ 0 0 6 5 ] 

f ft *> . #i^#S^-Sfil J: LTv^fcft. #J li^fc >l X <z> tf - ? lc 4? It § # 
Wfiffl^ "7 h ( A * = y P zT-4i <btl*. 3 3T-a. #^ff^K r = K MTlP ~ 

od). m z = ? 1^ o (i) t lto5. i^^^^oai^t-/-^^:^! 

h ^I^^I^t - 5^—0 ( 1 ) 
[ 0 0 6 6 ] 

-7^. _hieo (i) <t> 4-- r-<7>mffijkv%ii&m-&n ot^u x^. ^k*7t^a'3 1 
a^EP^r i< r < ? 2 Fitc a. 3Sffi«t^fc*>^*ft^*ft*t±n < ft 

. iiE fiHcfct-t s ^icfi**. ^§ftiE<7)4I (i"ft^*>. am^Kfl) icS^$*itv>s 
Iti^, C <JO E tc felt § ft'* 'i *<r>fcWtli . »S*ft^©k:tgSJiEV^ ilr]#tff^7 r 
4a'3 0 a^E^J < r < r ! lc It ^NUff^^J* «k ») ^ c fz ~r v 7* \ - ~f ^fflff 

tt^t- r-^O (1/e ) IC M<0*- ^-^0 ( e ) iC^-tl^'tl^^^ tlTv^§ 
^. C^Jt ^<^mffl7>rKfI^ ^-tiO (1) t 
[ 0 0 6 7 ] 

muz. itmi&yt 7T-f^3oa<?>Eno<r < r i t . 7 t >f ^ 3 

1 a^)EI? ! < r < r 2 fc icfett ^, . EE HI i: . #^ff^^S<^l»^« t . ^ftfl . ft 
[ 0 0 6 8 ] 

[^ 1 1 
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(«I^F«) 


» « ^& m © 


0 < C < £1 


O(l) 


O(l) 


O(l) 


O(e) 


O(e) 


< 5 < £2 


O(E) 


O(e) 


O(E) 


0(l/e) 


O(l) 



[ 0 0 6 9 ] 

(i) o . -e^^&ic^ < t^«3i a^Ew? i< t < r 2 

#^0#jS<^>5(77 ^MTifl^ ^- tt 0 ( £ ) T*> 6 o TA. Hasegawa et al.. "Guidin 
g-center s o i ton in optical libers". Optics Letters. Vol.15, p. 1443. 1 9 9 0 J # 

BH ) . ^l7^-y>>f;n> (c^Jt^-. #f&#rn*>^ftffi<7> O (1) 

fzt)K ftm&M&n&flti&o 7- It 0 ( £ ) T*$> 6 o TM. J. Ablowitz et al.. "Mul 
ti scale pulse dynamics in communication systems with strong dispersion man a gem en 
t " . Optics Letters. Vol.23, p. 166 8 . 1 9 9 8 j*#fl9. ) ^feJ&i" -5 }fefeJKB& t . *f&Bfl 
tifflL/:03 ic^-t^ftv-y ^Ci 0 H 3 tl S f? 1 t£ i£ i& 8& ^- - <y 63a tfrftfeftiz 

[ 0 0 7 0 ] 

mi Ttfeim^- n 3 a *fejeLTJEE*8f3 tifcai^J^^^ *<*>&0*>*A*J}fc>< 
^ x<7>feff^^icfflmff^c&£ «k 7 «r^£^^ uf tftis^vi ( r J • H. B. 

Nijhoi et al.. "The averaging method lor finding exactly periodic dispersion-ma 
naged solitons" . IEEE J. Sel. Top. Quantum Electron, vol.6, pp. 330-336. 2 0 0 0 J 

*mv>tz®tjX (12) (ftm^ffttfSlC Jc ►> 5fc#><b tlS. 

[ 0 0 7 1 ] 

AWt** >i> ^<n$im t m Jilt'* >i ^co&fttt fc»fflfljT* § t tt . ffl ft A3 
i"&;b*>. A?J^><^ *<7>fefl?u in (t) t)*m 1 >fcfei&S§^-- >v h 3 a ^€J^L fc&k: ft 

aj^^ ^<7>ft^%u 0Ut (t) £ l. tiu in (ti^. pff^^>ssca (i^T. i±m 

* t 7 ) ^fflv^T 
[K14] 

= yfau {n {af) 

cfSfit^c, u' (t) = u out (t) i: £ § Jf^^m 7 o 
[ 0 0 7 2 ] 

(14) tf>^»£f*tt. A*}^'*^ **>fejf2*>fs«* a 1 / 2 1/ct 
3 i: tcffl M L . e^MMIc J; 0 . a > 1 </> % \z It ^ >i xx* >i Jf 3 ftfc * irfe^ 

rf>@ ft* 1/a tc J±m 2il&Zbb%:Z> 0 
[ 0 0 7 3 ] 

#ac. Jiie^^fb^ff 7 _ki*<7>y£>-< >v ^<r)WW$.ftZ ( A/M^ ^ *tf>fej|3) %uq (t) = 
P o 1 / 2 sech(t) t L rzMnlz-z>\^xmW^- & o 3 3T\ P 0 li)t^^x^f-?A"7 
-^^i-o z^Tt^^i- 1 ^^IftK^-'v h 3 a*€iRLTiiJ*j;*ftSiiJ2j}fc^ * 

<^ftfl^u o ' (t) l±x #*ftfl3#rSk: J; * ? h ;i, >9 t . Pl^K t [c «fc § r. o<t>#jIH 

A 3 ti £ o 
[ 0 0 7 4 ] 

f :T\ a = P o ' / Po ^ LTC^atfflv\ l±i$ tlthatlt^'* x^ftf^u 0 ' (t 
[8tl5] 

[ 0 0 7 5 ] 



-p 0 ' ' a*t t com o fc — Sts «k 7 iz. >i x c7) ^ # ^ it te l < asi 3 -t± . 

ATjTfc'^ ^^ftf^o (t) t£L^fctT 2 3 lc J: 0 ¥ ±9 ftff S 0 14 T i" i 



[ 0 0 7 7 ] 

iXv^T'. u i {OS AWt'tn *<7>fcMt L-Z _hie¥±3 fbtfS^S Vtf 7 C J: Ic J; •) , u 

-5 



_L IQ m l fcmffl8!£?!t»*8:<ftfcic#*f IK** Tlfi ( i ) - ( i v ) iz £ 

( i ) 0 3lc^t^iv.v7' (11 Kftmm^- v h 3 a lev -v 7') 

•5 s ( i i ) # }fc ji x <50 tf - ? ^ "7 - p 0 ^ £ . ( i i i ) A^)t^^xU 
TP o 1 / 2 sech(t) til 7tfeii££§^- 7 h 3 a lcft«££ -t± . ft 7}7fc ^ x <?> ^ - ? 
"7 - t A^J)i; A<7> ? ^-7— <7>it* tr>X. J±m^a %^£tS . ( i v ) 
LfcJBE#f|3fSa *fflv>TSC5* (1 5) o^fSC^JfcfctTV^ fiffl i: \z° - * ^ 7 - i: * g^M L tz 



3 7 L T# <b fltz^t^ 'l ^<7> ffilt x i^s^i" -5 tT — 7^7 — P q t x fifljlc fKix-t * 
m 1 7t€cM5g&^- 7 h 3 a * fcm& lc £ff £ 5 ti * J±*ji* a h $J|JflOT?tS 

[ 0 0 8 1 ] 

* 4? w _h ic 4? v> x it . mm % mmfenm* w % -n t l t m <ly£ k ± s fa * ^ l ^ 

- -7° & if 60 -"C ^ > - ? ^rtf.WJc^^ L X% h ft £ * ii^iicDJt^ >v * izH L T . H-lLTzfa 

mm±.x-mwmm$ -tt. sc^ ci 5) co^^m-^n ^n^nco^y ^ - 9 ^xti 

m ^ M lc fi t < * -5 =k 7 * ^ 7 > - ? <?nfi ^ □ ;b i± ^ J3i L L . ^31 & ffl A & t> -t± tc Jc 
[ 0 0 8 2 ] 

13 3 ^ -t # ft ^ 7 7° ic is T . s i = 0. s 2 = 15.8. t 1 = 1.2. r 2 = 1-21625 
(t l = 0.01625) ^^^"t-g> o A7J^^ *u o (t) = P o 1 ^ 2 sech (t) <n\£- ? 

^■7-*P 0 = 2hi-S fc. ^M7>m^ 7 7'icjttl^i-sm 1 7t-f5i^g&^-7 13a ^feJISL 
fz'&rt tt5 7^7^^* ^ X<7) tf - ^ ^* 7 - ti x SU<7) 1, 9 7 1 7 8^fg<50 3. 9 4 3 5 6 JC*S. 



a =1. 97178 fc fS. 3 CD JEE a * ffl T _hie¥«l fbtf B * 1 0 0 0ff o T # 



[ 0 0 7 6 ] 
[»16] 




[ 0 0 7 8 ] 



[ 0 0 7 9 ] 



[ 0 0 8 0 ] 



[ 0 0 8 3 ] 



ntzit^'i is mm) tmmmm®. mm) t^m4 iz^-t, mmm®. 

io± . & m <r> m m m. 5f \z " - i " % ^ c ft t l t fern. $ n z . 

[ 0 0 8 4 ] 

9 . i£JF2"lifc* 1 /a = 0. 5 0 7 fglCj±#lt£ 3 t fc*t>^S. 
[ 0 0 8 5 ] 

0 6 IC tt. [3 5 ic^fft^lcMLT, tit (15) tcffl^-t^^ic^^^tf o fc&*>fe 

if? 1 ytfcWLV&^-v V 3 a Ati^t^'i *0>ft.j&t ^Tl^t^'i ^cofcm) fc* 
[ 0 0 8 6 ] 

0 4 JC^-tft^H. m 1 ^feMSS^- -v h 3 a fcfti&gUc^&^&fcff 7 i: . t i:<50fe 
[ 0 0 8 7 ] 

) %J#oj£u # ft HTti > * - -7*i#oj£u fix, f!^ 
[ 0 0 8 8 ] 

t Lxi^tiTi^. 3<^isna. # a* x.mm&iz * ») its * < ffi 

[ 0 0 8 9 ] 

. d <r> mmwfenm t l t <r> yt >i * t . t£**n h fix v> * 7t v h > 

[ 0 0 9 0 ] 

¥ ±3 fb V 'J h > ( # -f t* -f > • r -b > ? - V M h > • ; T A. H a s e g a w a e t a 1 . . "Guiding 
-center sol i ton in optical libers". Optics Letters, vol.15. p 1 4 4 3 - 1 4 4 5 . 1 9 9 0 J 

«#na) a. sv^sh ( v n y^^mmizit-<x-t^m^mm^mm. m l < a^m 

v^-y^h^l. WT. 0< e e ^ffl^T . O ( s ) t H M~t Z> ) 1*1 T' . 

-**0 (l)^)Si (i"&.b*>. 7 r ^ ^^/afrlctt LTfit^^if^^^ L < aft 

fca&n. ) i)*flat>zrzdb. -mm (mz.it. m 1 ytfcm&^- v h 3 * tmftxiti&myt 
■7 -r 4'*t yymyt^ -r ^ ;<t fitz^tfkm^) izhrz^^mr^^Rz/^mnw:^ 
m$}$k<r> mmi.it . fnftio ( e ) ^ t & § = 

[ 0 0 9 1 ] 

ifc, ^Kv^-y i>hvn> ( r N. J . Smi th e t a 1 . . Electronics Letters, vol 

.32. p. 5 4 . 1 9 9 6 J a. 0 ( e ) ^- - V- <r> m \^mM ( ¥±3 lc WJtx-r S ^ 

fCiB»x S L < t itlS LT + ^^Sv^Eiflt) |*JT*. § >5r^plf ^Kfl ( O (1/ 

t a b*mm zntzKizmm) iz^tz^mmiz =t % $-mm%:<r>mflti$.<?>* - 
^o(dt«. ^<60#r**>sflHa<?>a-- r-^o ( e ) t iff ic ^ ^ - -y'izm a -r -5 t 

. f J i a . ±§ ^rlE^^t ic J: o CI) iJf^T 7 7- f t - t - 5^- O (1) § ^ 
±§ «k o T > ^ * - -7"fc*Sft $ til, ¥±5^ 

^ =k 7 >&tts^ «b . y>K -7 ^ - > > h v >) h > a . mpff ® \z it ft^ie » =5r*i^ 

[ 0 0 9 2 ] 



<r>it >i * It . * - to* O ( 1) <7>EE$I ( ttmftUc ~? t -i 3 0 a coM 3 ) lz *> *) . * 
- r-**0 (l)<?)gSt3T^Jj«0Sft***/int>-5. £<blc. ^- ;b*0 ( £ ) <7>WM (frWtlc 
7t^a*3 i a ) tobfc 9 . O (1/e 5^-<7>% $ T- fc*7jn 3 t % Z. 

t>nz>o zcvtzdb. m%}&<7>& * t*-mm (mi ft^m^s^- v v 3 a ) \z^tz^xwm 

t L X <n it >i * \$ . it v h > ^ "7 * - ^ > > h v V h > i: n . ^ ;u x -fg|& > 
[ 0 0 9 3 ] 

[ 0 0 9 4 ] 

[ 0 0 9 5 ] 
[H2] 



Era 


# n m m * 




* an 
©it 


^ =r X ^ 




O(E) 


O(e) 








O(e) 


0(1) 


Gauss^ 






O(l) 


0(1) 


Gauss^-' 





[ 0 0 9 6 ] 

%'\^ < LTu < t . J±l$attltclo*§, IfifUft V •) h > JBEiffif ( Rhernikov et al. . 
Electronics Letters, vol. 2 k p. 1 7 8 8 . 1 9 9 3 J lc fraE i" . 

[ 0 0 9 7 ] 

0 4 — m 7 tc ^ -r a . m s \z \^ x s 2 = o ( mfrwi ) <^ t § tc # «b ti s ^ j^-e 

[ 0 0 9 8 ] 

^-CT^tc. s x = -0.05 3 1 4 . 0 . 0. 0 5 3 1 4 <O = ii ►) A^J>t^°^X^P 0 1/ 

2 sech (t) t LT 7 "7 -P 0 ^^fb$ § <^&iD(^^^ . f tif tif ttfkf tc 

8 x 0 9 lc^f 0 ;ZT\ HJjfi. ^ili, ^tl-?tls i = - 0. 0 5 3 1 4 . 0. 0. 05314 

[ 0 0 9 9 ] 

0 8 tc^i" =k 7 tc . P 0 < 2.5<^^^lctt. s J \ztt~f & to* . P 0 > 

2. 5<^Jt^tctt. s i = 0. 0 5 3 1 4 (S^r^SC) ^ f%lz Bmm to*'h $ <^§, -7^. ^ L fz 
jfc'Hl X<^feff^gii. s ! <7)fltc jtt L T^* 83 lz 3b & n&^ititf'^^^ L T ii «t <^ <^ 
. Stt © lc a § ft ft ^'14 tt «b ti ft v^ 0 
[0100] 

0 1 0 \z^~f J; 7lc. P 0 = 2i:Lf-i:§<7>. q <7> _h IB § 4 1 lc jht "t * feff^ib*^ $ tlT 
H*ft"?^-tsi = - 0. 0 5 3 1 4 <7>feff2jb*M J t ^-r^x y ^ **/Jx$ v^ 0 08tc^-t^^tc 
Jc ») ffli^tt U IS a — , ¥ffir|iS^^t < h ft v^OT'. ^ t» 7. 9 ^ ft 



[0101] 

a ^5>f(fts 2 fc^ffcS it flU £ v^„ ;:T\ P 0 = IJkUa = 2lc©^L. s 2 ^ ^ f b ^ -t± 
T f# 'o tl ^ ft? t L T <?) 7t >u X & ^ £ m 1 1 tc ^ -t o 
[0102] 

0 1 1 iz^jk-f «k 7 tc , 5>Kt£7 r >f 3 1 a <?> #fCfft § <*5k, ^ t» X 5? ;kt>^ 

coi$.t)*^£ fix & *) . s 2 it^^iisa 1 , s isttmrnfa t & t v** . 

[0103] 

tc t 5HTii^T\ s 2 ^ ft 2 it £ >Uc . ? 2 _ ^ 1 ^ o^OfrfC^T 
3 1 a^)7r ^ A'-l^^^^^^^tfk^tTtckv^ 
[0104] 

* ^"7 -P Q /&^J±IMa *tf«K:S^Lfc^. AI)t7T^A'3 i 

0 . iR^ ^ * <r> 4g * ^ ft § -t± * 3 hi'T'lS. 
[0105] 

_hie<?) * 7 mi ytfzMm^ - n3a l rz^^mtiyt^ >i x^^^icml t 
sc*s (is) <*>fe$cie&*fr 7 i: . Kfiit^^ ^to$tmt$c£\z-®:-tz ztfrb. yt'< 

* cm 1 ^^j^m^->y h 3 a a»«8tii#s£ iix^ zms^mmt-t . 

[0106] 

4 . ^fe$i£E§^- f hit) -<±T t . £ < TO c *SHfc*»<b ti* . 

[0107] 

[»17] 
[0108] 

-M»!feie^k:ft^«3t>»JBE«l$ tifc^t^^ ^.<7>ft0*u' (t)tt5^ u(t)fc 
u' (t) i: <?> ffM^a^fflv^T 
[it 1 8] 

w'O) = ^fau(at) 
[0109] 

-77. U ' (t) *>**ffc«r#fK-7 v -tv (r ) mj-it. rmun^iz j= *j it <? n 

§ o 

[»19] 

,(9«' s'iO&u' I ,|2 , 



[01 10] 

»^ (1 9 ) lc&^ (1 8 ) *«At5fc, 



m 2 o i 



d s'(£) d 2 _ 

i-j^ yfau\at) + q£ Va«'(arO + ay[a \u'(at)\ 2 u'(at) = 0 

t)*& h tl -5 . 
[0111] 

[»2 1] 

£' = a£, t = at 

*4fl t. (20) It. 

[122] 

,du' as'(C)d 2 u' , /|2 , 

* -5 . 

[01 12] 

C3T\ fsic as' it' ) = s ( r ' ) -* * & «b a: . #5$ ( 2 1 ) ii . r ' . r<^M 

H^T't it (17) (C-gCi-^o »ft5fc, -fflSH^K^fRv *J -?<7>-i T -i ^ft^fr 
<^J*3fc#ftfftfc£*tt<?m/afg-tttli. ft 5* (1 8) <7)^»:^»Jb*-MJW^k:ff t>fl 

[01 133 

3 <7>^v5l^1I^Hl i: LTi 1 3l:^t= ::T\ i>2, ? 0 = 0 i: *t * i: . ? 2 n — 1 
_ ?2n-2 = ^2n-3-^2n-4> / « = £ 1 / « n ~ 1 ^ ?2n _ ?2n- 

1 = (?2n-2-?2n-3) / « = ^ 2 ~ ? 1 ) / « n_1 ^'*^ 
[01 14] 

— 7j . 0 3 ic^f^l^'y 0 < | s ! I << 1 << s 2 -& ^ ? 1 >> ? 2 ~ ^ 1 60 

if ilr ^ T S m 1 t^M^^- •vh3a*>EWr 1 <r<t 2 li MHI 

* l/a 2 miz LT t #ffi£*SJH**#<b *i£ „ C<^JS ^<7>7>f(^ -y "7° 7. <y> ^ g$ ti 

T^^1i^lIli:LTlIIl4lc^-to i:?, i^L £ 0 = 0 h ^ h - ^ 2 n - 1 _ ^ 2 
n-2 = ( ^2n-3 _? 2n-4 ) / « = ? 1 / « n ~ 1 ^,^2 2 n - 1 = ( 

?2n-2-?2n-3) / « 2= ^ 2~ % 1 > / « 2 (n ~ 1 > T**. 
[01 15] 

;ZT\ si *>*+?>/Jn2 vMft ( Hf a ^ L < l± -tf n jfi ffi. ) <?) if ^ . s ]_ =s i 2 = s 1 3 
= - t L T t x Is] ti <r> m % b*m h ti -5 o 
[01 163 

01 3 ic^i" «k 7 -Ml^^lc^KM i: 7 t ^ ^*4%^7^fS]<^^^ i: **^ti^til/a -fg 
$ #fRv >y ^ittit'^i 3 0 \z ft L . iCfiltffflc J; o Tl#^> ti § . j±m 

<?> s # #j * ^ -t o 

[01 173 

* fE BJHc t+ £ TrS lc S -o* < ^l-flcfev^Tti. ti ❖ %>-<°7 1-9 h ff M'\±b*P?1± 



^MMfb^^ r i t . mmmmi^m^ ? - tt^t^iTif^^u, 

)t7T^M-3 o aicfc(tl)7feA-^7^#if^iy7 MA^T*§o ft -t? * «b . [3 8^ 
«k 7 fc Jim* a li A 4> tc t3 (StLfflJ L tz MS t 2> Tz db . to \Z rtmmit y t -i 3 0 a <7> 

y t -i ><^^^H<nnmit^k 2 t i t ? i - t t ^mmrna ^^m-t * o 

-f 1 a icfctt £ gUi^Kft t . mmMfenMtomiz o v^T t 0 1 2 <t> «* 7 tc s t3Jt#0 
[01 18] 

( 1 ) ^^^i«7 7^^-!7>-?i)'aioTv^j|^T, 2 ^ tOt^ ^ X>£jf2tg 3 
0 — MM B icfc It 5^JjfcJ|3?t ^ t >f ^ 3 0 a 4> J; VfrWLlC y t -f 3 1 a <7>^l $ fc*^#> 
<b ft T u 5 If : H^M±K:4ytt-5^IRBI**S^3 Mffiit^m ±.<?> fcfflt$& 

1 1 - \z m h ft £ . ^+&fb^^_h<50^MSB^'m'»<^ ? ^ -7 -^^^f § c i: 08 
4s «fc 9 ft£ i$.\zm. C fz!±m^a is J: Vfe^iH <b ft 5 . Fff ffi JEE #!l * a £ 

fc'Jgv* «k 7 T-£>ftl£. ftj±l«a t£ ^ *j£0gg 3 0 ft <7>MJW$C^i# 

^f d t T°$k$Lff3lzffimcoJ±m^a ^Ilt 5 t L T t «fc 
[01 19] 

( 2 ) H^^iW7T^A*A'7>-n i aioTi^S^T\ 2 «b AJllt'* ^ ^co^k 
ftfrfedb h fix : #,^^7^7 r >f ^ 3 0 a 4> Jc V^-fC^t^ r >f ^ 3 1 a<^77-^ 

^^^^|SI<7>^$ lifi.WJc^^Dri6T**>§ C i: frh . M^it^m±Xij . ^fi?fi<7)^kt! 

&m±.xfedbx is b . ^fih^mztt Lxmm^mm^ a \z^"M-t ^wmm-itm^ y h m 

Kfi^ J fx.^7tf(7t77'^M-3 1 a^)7T^ ^*^^77f»I<7>M+&fb^^ r 2 - ^ 1 
[0120] 

1M±<7)15IJ<7) J: 7 \z . ^-^.^tlfcStfm^flcW LTjaiStSMi-eL^S^gaS, 
v P/fm<7)*fr^iS^.i-§MiifI^aiti] L. 3 ti^^^^ft^tf lcJxH*2 H±S irv^^HH^ 
tibtiS. JJinii, ±IB ( 1 ) coMlztfti rzM&<r>M<famizi^Xj&-<Zo tztzLfc 

mm\z m txit&m o o 6 3 tcie®^ j= 7 tc^#>&>££ nxv^x . 3 ^ tcp/rm<^i±^*a 

<?>fi LT ttx 0 0 8 3 \zfedh h fifzii.^ # x. -5 = o * 9 . ©iS 0 12 1. 0 12 2 

lcie©<7) J; 7 ft^ff^S t ft 5 o 
[0121] 

if, t£ 7 r -f ^*<?> -W^^ #JS L ft v^jf ^tc o v^T^B^-t § . 

WT, -iW t LT . P 0 = 2. s i = 0 h L tz t § <7>ifl«ia»^^«P<^€IRk:*^ < l£ff^ 

*x^,o cct. iHMa«^^r)s^¥«^*s*i. 43119 i= l. j±mma *±.mm.& trz\. 971 

/ 8 h i" -£> o 
[0122] 

if, 03 iz^-f^my v y' (f ft*7*>. H 1 Ttf^lim^^ -y h 3 a ) tcfcv^T. s x 
= di/yi=0. s 2 - 2 =15.8. t 1 = y 1 z 1 = 1 • 2 . ? 2 ~ ^l z l + ^2 

(z 2 - z ! ) = 1 . 2 1 6 2 5 2= U . d ]_ = 0 i: f -S . fit, y i = 24. v 2 = 1- 3 1 f -5 t . d 
2 = 20.54. zj = 0.05. z 2 = 0. 0 6 2 5 * £ . 
[0123] 

^^^«^tf 7 >- Z 0 = a n [km] . T 0 = a n [ps] . P 0 = a ~ 



n tw] izmife-tz t (n\tftm<?>mm . ^ft^mftd. %u&itimm& f & v. 7T4'*g: 

¥7?ft^4l2z. BfWWiU JStSqli. \Z fcv^T * tlftiD tp s/nm/km] = 0.7 8 4 a n d 

. y tW~ 1 Km - 1 ] = v.I [km] = a n z. T [ps] = a n t. Q [W 1 / 2 ] = a" 11 / 2 
a^o J; 7 ic^fH 3 ft£ . 
[0124] 

#JK) . #J;*.ti\ ^IIt7 t ^ -e tl-PtlD [p s/nm/km] = 0 . 7 8 4 d 
. Z [km] = a 2n zHTUu. 
[0125] 

flxic. n = 0 t-ttili. Dj = 0 [p s/nm/km] . y i = 2 4 [W 1 Km - 1 ] . D 2 = 16 

[p s/nm/km] . y 2 = 1 • 3 [W _ 1 Km - 1 ] . Z j = 0. 0 5 [km] . Z 2 = 0. 0 6 2 5 [km] t ft * . * 

^■7-2 [W] . m 71 4^ ft idB 1. 431 19 [ps] i: 7 ffifcjf o . c <?) i§ ^co ftWii&Jk uitmmia 
ft, #if^7 7 4A-3 0a, 3 0b. 3 0 clcHNLF ( ft Op s/nm/km. 

2 4 W— 1 Km - 1 ) . ft Wilt ■? -r A 3 1 a . 3 1b. 3 1 clcSMF ( t> K ft 1 6 p s/nm/k 
m. #*««1.3W- 1 Km" 1 ) £ ffl £ miz «k v^ 0 

[0126] 

-7^. n = l i: "ttllix D 1 = 0 [p s/nm/km] . y x = 2 4 [W _ 1 Km - 1 ] . D 2 = 31.55 [ps/nm 
/km] . y 2 = 1 - 3 [W — 1 Km - 1 ] . Z 1 =0. 09 8 5 8 9 [km] . Z 2 = 0. 1 2 3 2 3 6 2 [km] t ft § . U 
7c. ^ISfbSW"? ^ - 7 ^ -7 - ^2. 1S;ft#ffi*gfc*l. 43119<^^£^^ * li * HS^T'H- 
? ^-7 - 1. 0143 [W] . mtl ¥ ft m 2. 8 2 2 [ps] i: 7 ft ^t#o 0 ftfc. #ftc^7 t >f 3 1 a 
Tt±^fC^***^K»T*>* ^ -? Z t . D 2 = 16 [p s/nm/km] . Z 2 = 0 . 1 4 7 1 8 8 [km] t L T 

[0127] 

3 co =k 7 lc. n<7) ft ^ ^ £ § d i: T . H M<7> * — >l T- A1l?t >l * co °v > — 9 t . 
7>fC7 -v 7'<7)-H^ g (i-ft *> . mi t^JM^- v V 3 a ) tf>SH-^i*#>£ z 

[0128] 

TtXIC n = l*>Jg£"k:ov>T* M#&ftl£tF#J £ . ^ Ml£tf #0 lc £ 0*1^ T ft o fcStfftff It 
tc <k ^> >t ^° ^ a <^> JEE m <n ti T % 7^ i" x 5 a. u — x a > Jfg* i: tit. 
[0129] 

T . ? ^""7 0143 [W] . m7l4 £ ftitiB^ 2. 8 2 2 [ps] T*>-5 * * - 7' 7 <) - co iS^y ^1 

^4 X ^ % x. -5 o 

[0130] 

-IUSH B <7)fel^g& (-tft^*>. mi 7tfei5E&^- -v h 3 a ) <7>l£fBi. _h IB ft # ^ ^ . 
D 1 = 0 [p s/nm/km] . y ]_ - 2 4 [W~ 1 Km - 1 ] . D 2 = 16 [p s/nm/km] . y 2 = 1.3 [W — 1 Km 
-1 K Zx = 0. 0 9 8 5 8 9 [km] . Z 2 = 0 . 1 4 7 1 8 8 [km] t L T &z.$}~? & ° 
[0131] 

-l^fflgim^M (-tft^*>. 3? 2 Ttfejflm^ -v h 3 b . 3 c <7>^l+tt. 
ffli^a <7>ft i: . HI 4 7)^K7-y7|c^f7ia^fflv^^ST*S5. 
[0132] 

3 co M n . M$a t LTU. _h IB S tii L JEE ffi * a = 1 . 9 7 1 7 8 ^ ffl v^S <7> jb**F * L 
*ifttt*fit^*>Sfc«>K:. JEEifMfca' = 1.8. 2.0. 2. 2 L T - M W B Wl^^ 451^ 
&S:H-*fTofc#3-<7>* 7^^*^ X(7>j±^c7)ti^^. (1) *>iftm»ffifm*ff 7 3 

[0133] 

^31C ^IBfffiJI^a ' <77#ftlco§. H N L F 4% . SMF4%. tH71^*^X<7> 



^frj^gS i: 12 . ^T^a' <?> ft K2 ft L ^ffl T* *> -5 i: f -5 . 
[0134] 
[ft 3] 
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a = z.U 


a' = 2.2 


-MSB a 


HNLFfi [m] 


98.589 


a ? = 1.8 1 Rl C 




SMrg [mj 


/i o con 

48.599 


Ptj 77 7l / \ )V s\ VJVm [psj 


i ^ 1 1 
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1 OQ7 

i . y y / 




i_r vj T P -fe f m 1 
n .Ni.r [ m J 


fZA 771 7 




/l /I QUO 

44. o 1 JZ 


o JV1 r J_< [ m J 


1 A QQ07 


1 1 1 AQ7 

i z. i4»y / 


in A/i 1 1 


D-i yJ 7l / \ / V S\ vj y& LP S J 


fl 77Q 

U. / to 


n Ton 

u. / zu 


U.oy o 




1.816 


1.963 


2.024 




HNLFSfm] 


30.4287 


24.6473 


20.3696 


SMFf%[m] 


4.62953 


3.03743 


2.07461 




0.459 


0.371 


0.351 




1.695 


1.941 


1.989 



[0135] 

JEEifM^HJEffilcffiv* a ' = 2. li. H^fflBwffi^^^i x ( ft *> . H 

3 7feftJ&g§^- -v h 3 c ^<?> ft 73 2 *i £ >fc x) 60^^*1 6»0. 371pslcJ±*j|2 *i£<7Mc 
Jit LT^ JBE*»^**a' = 1. 8<50it^-lc ti . ft^*S** 0. 4 5 9 ps * T L ^JBE«I $ tlft v> . — ~h 
» = 2. 2<7)Jt tt . ^MBJJ B <?> ttS ^ >i * <?> ft 0*1 fc*0. 3 5 1 p s iz * T- JE 

#8 £ ft -6 . 
[0136] 

_kiej±l«a' <^§fiico§. -JiKHB&vHjgiUJg^iijT^^ x <o ft 7F2 <?> IB t 
02OlC7 , n.yFLT^t. H«Uix ^MJE*»a' & m ^ fcig ^<r> >l X JEE ffif <?> Jfg * 
[0137] 

iJ fcx HIl 5—02 0 \z^~f «fc 7 \z . jBEi(fif***a ' = 2. 0<t> Jf ic It . y£>oi> xcoftfl^ 

it. mmwfenmizm%&\,*fcM*ft%%ii*'bmM2nx^Zo m^^mmm^-mm^h 

T *> £ t # x <b ti § . z ^ n - a x URSic )t ^ ^ x JBEiSI* ff 7 Rlk: »± . ^ ^ x 

<7)M-7 - IC '^'jX>7?yX (5BmiSHS^^tt#^ff^ * - 7\ Jff lC ft T? ? *J > 

ft-^^tfoTl^^, 3 3 tT'f t-7'7 'J -^ftllC 3£-^ltfc 

[0 1 3 8] 

A 7t ^* ^ x tc ^ + - y ') - ^ *"? >> t > * m ^ T «t . H ai 77 >t >< >v x a 



izjz^lt ft u „ 
[0139] 

n\z. mmm feism ft \* * ^ - y^n^rzdb. hn lf ^^awsi izit 

Tt^'^i^^yf t t)*<&m i: ft £ » S M F ^ It * <F> J: 7 IC Sff $ 

n 4- It ti li 4- <b ft fc* ^ ^ 3 \z ^ f S If *d M It . z <r> & fc*Jx ®k £ ti tz «t t ft -o T v» * . 
[0140] 

ftfc. It 3 ic^-trtgTli. — MS»@^HMJWS<7>ai^J^^^ x <7> i|g i p s «k *) £ < 
^oTl^A 1 , C <r> J: 7 ft it o . ISC 9 v > g EISKty 7 h W^Mft®] 

*^i^#^%)S L ftt+tltfft h ftv^ 0 
[0141] 

«k * "7 - <K T c * «k 7 ft M a ic tt . * ffij T # \z t> -t±T ^B^^t 7 t >f ^ 3 0 a 
^)77^TO^I3Kti:l:i:J:!l (effective lengthlcffliK TG.P.Agrawa 
U "Nonlinear Fiber Optics". Academic Press. 3rd. e d . . p8L 2 0 0 1 _|^#M) . ^ 

M^°-7-®r^#©icffifSpTigi; ft£ 0 %<r>rzdt>. mi s iz^-t^m^ ^ ^x-it^mr^ 

7 t ^t^) 7 t -I ^I^^ ISI^IS 11- fflJW^lcl/afg3*iTv*<jb*. — Ml SH < "7 - 
*>vt#-5o zcofzdb. HNLF<7>=k7 lCy/5 § ft «t <?> ft i: . prf 5S <J0 JEE *fS # <b 
[0142] 

[0143] 

if, II Ttfelim^- fh3a> 3b. 3cf, n flU >fe ft 3£ g§ ^- - . y h *S § ti 
Tfe >■< >i 7. ^ff^H 3 0 \z ft L T >fe ^ ;u 7. ft )K $ if § t . JEE li a n i: ft § . 3 <r> 

An tt . to = 0 i: L T . 
[123] 

1 a - 1 \ a" J 

t ft £ o 

[0144] 

-Sfl§UJ:t5^ ( 8 ) *>><b a (z) = a ( 0 ) e ~ d 1 1 ft *) . (1 1 ) 

[K24] 

ft -5 o 
[0145] 

SC^ (24) W^^SSCd *%i«Lfci&^<^llffi«lzl±*atefb^mJ:^ffi|!|t t ^ffl 

[K25] 



£ ft £ ft 5 . 
[0146] 

#^tlfcfSC^ (2 5) *> ? k: £ ^o^^AAti^ n Mlffi @ ^^mm^ty r 4 

fc^^*^jjft^^7 r -i ^<7>m^miz an & -> t 4 ^^z An a . fc^ (23) ( 2 

5 ) tc-ft ALT. 
[12 6] 



ZAn = 



26 



, L 26 a / l\ 
In 1 - -= 1 



[0147] 

Mlc. c<?)^^At!7t^^ 7x<7)^<7 — icjtf-frs ftTjTt^^ x<7>^"7 -coiti 2 (z An ) / a 

0 2 It ( W T . ^-7 - «^ 60 gij ^ v. 7 ) . 
[S27] 



aHz An )/al = e-^» = 1 - (i - JLU 

a^v a - 1 \ or"/ 



= a (0) = lkLTts -Jt&ttli^frtl&v^. (2 



[0148] 

3ITW<?)fcJ6, aQ 
5 ) It. ^1£fL^[c:fct4£-MiWB<7>#«^7 t 4 0 a <?)7 T 4 ^^;fr|Sj*>J| 

$ r i x mm^aJkummwLn t . m^mx-xi* zimrtft^ t 4 3 e . # 

[0149] 

frij^'btlS, M#0J i: LT. _LM<7> t i = 1. 2. a = 1. 9 7. n = 3 i§ ^ * x . 

T^n'hLTHNLF (y = 2 0W~ 1 Km - 1 . L = 1. 5 dB/km) i: D SF (Dispersi 

on Shifted Fiber) ( y = 2W _ 1 Km - 1 . L = 0. 2 dB/km) t % ffl iS ^<7) z An tc o 

[0150] 

BC 5* ( 6 ) JkU&nX ( 7 ) -eMt&fblcfflv^^ic^z o = 1 [km] . P 0 = 1 » 
it (2 5) ^fflv^Tf tlf tl^7 7 ^ fc x HNLF^)f ^icflC. 1 

2256 km. DSF til. 2 3 4 4 3 knr?*> *J . ^ "7 -M^cogiJ^li ^ *i<?ftO. 95855 (= -1. 5 td 
B/km] X 0.1 2 2 5 6 [km] =-0.18384 [dB] ) . 0 . 9 4 4 7 4 ( = - 0 . 2 [dB/km] X 1.2 3 4 4 3 [k 
m] = - 0.2 4 6 8 8 6 [dB] ) Ti>1 (2 6) h ^HU^Sm) . HNLF^^^DSF 

«k *) t^^-n x**^«:v^z 3<7>*SHUi. J^Ffr® SrH^^SC d li . HNLF 

<7)Jj1j*D S F J: 9 § ^ *iJU±k:JSfcilzA n a* + #3gv>fctf>K: . *SHfak:*fc>< ^ - 

i*ib*45 <^^Ii:ti*LTu4o 
[0151] 

. HNLF*fflufc^i»DSF*fflv^J: 0 t T- £> * z £ ff S «k D«g-?§4, 
[0152] 

Krflfc'^ M*t§ Efflm^^ x^^g§^^moT|g'l4 i: . IE#^ft H i~ 5 >t 7 

t 4 ^*<fcS £ L * v^fc v ^- > > h e^^HTftfett fclcouTl^So 

[0153] 
< ^fl^SI^P^Qr^tt > 

±Jd! L J: 7 tc . ^^^^^flilcfcv^T tt. -MWStcJELliS^ ti§¥ ^i£f fS^fflu 



ic-gcL^v^^"^ x^awlt^, mi 6^1 9 7 iz. m^tmmizm-? & z tx^ 
nmizi&^^x^f < z t frfrfrz* z ti^mm-t & t . taLh^^m^x^m^m^iz^ 

>i x % Am L tz t B . SST^ ^ ^ tc ffi o* u t tf < c i: T* . to iz ftff^ff^ t)*4i hfiz* 

am^^x^y 1 >i 9 & ir^fflv^ z tic j; sMft^^OT^iiffl-ts - tx\ 

[0154] 

±.j£Lrz£i\z, *mm<7>mm\z &\->xis. -mmmizj±m^ nzmmmfenm^m^ 
rzmmmmiz^Ktxmw ttz, *- r-o (i)<r>mm-&iin*.zmftt lx . * 

-f^W^ r ^ 3 0 a #k: «k *> ^lc^K^7 T ^ 3 1 af lc i 

LTtfc, L^L, * - 0 ( 1 ) <r> ffiift ^ fill Z_ £ ^ L X . if 
tc. £-f H^MHi^ x. . iXlc^lSff^ll^-^ £ -5 t ~tz> t . -mmmizX:^ >i x<t> 

ftff^i^fs^-t % i^ffl£t»* s ao ^-s c t ti^» . z <t) t § % (H) ^ 

[0155] 

<6jf2#r3i * -5 t -? % t . mmm><>i ^ m ttxm^nzzt t>*^& $ n * . c 

t-^t^lc^iU^i' tit . feMM \z i^^^UTU, #C*fo*& fc* * £ «b ti 
Sfc*>T*>*. c<^> t § . iti^ (14) ^ft^tcfctt £ J£*H*a ti^tt 9 0Jil±l*Sf 
JEEMfc* 1 icfii^ff-^ff o i: § . f M ^ ?j fa lz ft m & U 'M ZiEIg ft Wl -? t 
-f ^-ct 1 ^ g efflfW^^/M^^b x-^JB: J (T. Hirooka et al.. "Parabolic pulse generat 
ion by use of a dispersion-decreasing fiber with normal group-velocity dispersio 
n " . Optics Letters, vol. 2k no. 5. pp. 4 9 8 - 5 0 0 . 2 0 0 4 ) ^ . * ti t # fffi T* £> -B TWf* 
^*i--g.IE#^fC7 t >f ^tf<^> S efflffilK^*!^^ J ( M. E. Fermann et al.x " 

Self-Similar Propagation and Amplification of Parabolic Pulses in Optical Fibers 
" . Physical Review Letters, vol. 84. no. 26. p p. 6 0 1 0 - 6 0 1 3 . 2 0 0 0 ) * t% C tz SC fik X %a 

[0156] 

#*lff^*lC J:^7^f t- 7^Sf^fT'ifIt^ c t \z J: ») . 7>K v^- ^ > > 

^ ^ . 7t ^ a, x <^ feff^g ^ t \z m-t'&^i)*$>& o 

[0157] 

l>l±Mm L J: 7 fc. *HJte<?>J^fl8<^^-"« ^ x^jf^|§ 3 0 ic «k . #11^7 7 4^ 
30a. 30b. 3 0 c ^ Ic A7]f x u 1 1 (t). u 1 2 (t). u 1 3 ( 

t ) ^S0ttS^k:ffi<Hfc4Sfc*>, t£ ^ ^ x^ff^gg 3 0 ^ & lc ttl 7i $ ti -5 7^ ^ ^ 
x ii . >t ^ ^ x ^ff^gl 3 0 tc A 71 i" § 7t ^* ^ x t B§ [s] - ^ f - ^ / ^ ;l tb<^ ft 

ff^ h L T Hb5 7i 3 ti -5 o zcofzdh. 7t ^ x ^ff^gg 3 0 fc* ^> Hbl ti 5 ti S ^ x n x ft 

* 71 Hf in t & * . 

l?l «v H 3 a tc-fiS 7>Kfi s x . s 2 7k V ~7 r -4 7^ f»] <t> 4% $ 

r i . ? 2 ^ ^ 1 ^cfSi^m 3 a k:A^$tiS^£^^ xco^-7- t: - 9 i$. t fc**S$*iti 
ti. 7>K7tx r >f ^ 3 1 a <o*£|£fC3l*§ 3 ti^> m 2 . 13 7t451^{?&^- -v h lz&Z>frWLi$. 



«ff^7r ^m*3 Ob. 3 0 c^^Mi'iilll ycizMm^- v h 3 a <7)^*ft^^7 t 

3 0 a <^5>f(ftlc I§fB]- (-t & ^ . t*ngL( tt -t? a ffl <^ ft ) fc * § <r> X . 
^ ^ fiK^ H 3 0 <r> WtWr ij^lz B% t% 
[ 0 1 5 8] 

* 4? x ^mm<7>ri m tc it s te ^ a * ^^^ic^s^^^^jsj^sj&v^^sh-^^^ 

iff^3 0<7>«Hg|5«^JS:V^«Ifftf^^k:M LTH. * <r> M. if * L * IB ffl Til It 
[0159] 

^%Jilc AftTv*«ru**. lit ( 1 ) c i: \z J: 0 ^iX^-fc. f§ 

7 ic Stf ti It . M M— o <?> #fR x a - -f tc «k 5 JT % M ~t z t fr^m t & 3 „ 

[0160] 

Ufc* LTli, 1tmri?ty t 4 '*3 0 a. 3 0 b. 3 0 c iz 

L X It . ^I^7 7^a*3 1 a, 3 1b. 3 1 c \z m h ~f . ~7 t A >^~f => v T 7 V - h- a 
> X ( F B G ) ^ 7' X a * ffl v> fc^ n 3Uc 4? It & fej|#f&«#^* ffl X t «k 
[01613 

^*ftJ^*ft***T- -y t-T-^ffoT^A^ ? V >l i)*%tfh flfzMa t It It IZ. 
[0162] 

Ufcx 7^^-^ 3 0 rp&tf: M<V}&X. ft^^^^ff 7 Stf ^M~t Z t X. g % IZ 

[0163] 

m i 3 a^vMiin i 4 »c^-rii^*jf o^t^^ x^^§§3 o a. ^4 < t $j-mw 
ft^&M$& cm i Kfcmm*--v h 3 a#) ^^«^$n* c<7>-misH7>^f5i^^<7> 
^sica. ftii^s^^ inTO/^^w^if <btis «fc 7 ^fej^g&^-miSH a w^icjg^ $ €tt 

J=v^„ -MSB S HJBEiSl^a = l.^Mf^X. =.mMU\tRffi&a = 2<?>li^i:L 

[0164] 

< . */i7tfei^E& 1 7tfKli^g&^- n3a« 3b. 3 c) til 3»|vMi01 4lc^ 
X u looTli"7-y > A S tz db . MfBk: WlWt $ tiT >5r < T ^ >t ^ ^ x ttl TU^ S 1 0 

o fr^M^smx&z . 

[0165] 

jfcfcx H^tCTfe^"^ x«3 0 ^fP-S^tc ATlTt^'^ x*m«iai!^^«Pk:a£^ttS 
^ft^WTlci^S, A§ < 7>(tt-0(7)77'n-f ib^ibti. - o ti ^ ^ x 3$ j$ ^ 



0 ^soicfflv^fc »j - £-?. nis-tfturj:^. #ic 01 < a^ts t 

§ li^"7 *B8$c<7>0lc. mz'\^ < aSt5 t % It. s e c h W K^) ff^ [c ilf § 3^4, 

^^kftfiT* 9*^ > * ^ - y° ZiVWkWi* * - 7^ijDx^ fzdblz . 00 £ ffl ^ IS 

jtS£ -t±. 5^ > * * - -7% -5- £ <5 3 t TPffS<?) * * - Lfclt^ct 
<b ft . c ft C «k o T it *) * H m % #J * & ic HJfe-t * - t fc* qT fti £ . 
[0ffi<7>M&lftHJ!] 

[0166] 

[0 2] 0 1 Iz^-fK^'i x^jf^^co^^^^-tlHT-^^o 
[03] *^m<^ Tf^/tglc felt £ #fc v >v 7"<7>- ff| fc^-* HIT 3h Z . 
[0 4] Kfl^t^^ 7,o>>^n -ft tMA^)t^^ x<7>H3:lff My&$: i: 

[05] aj^^ x<7>^-7 -ft tmAWtsm *<?>&tifffl&. f & t $^ta„ 

[0 6] 0 5 C^i-ai73^^^ *tc3£»fl- »fcJfeLfc&*>}fe^ -7 -ft 

[0 7] 0 4 ic^-t A^Tfc'*^ x<7)^"7 -ft^*t$tH^ Lf;'Ri^$t0. 

[08] ^ - * ,< ^ - ft h j±,« t w ^-t 0. 

[0 9] * _ f t fc^fft^ig i:^Mfl:^^i-0o 

[01 0 ] tf - ? >7 - ft ft* 2 7t ^ ^ x % ^ -t 0 o 

[0 1 1] JEE#&f$£ 2 letups LTSS^Kfi^ft^ i±Tt#^ft§iD(^»^^-t0o 
[012] ss^Kft^^fb^ i±T#^ft§ip(^^<7)m^^fi'|ii^^i-0o 

[0133 ?>k^ 7'^in^^ic^ft:^ -tt/c^^^^m^ v y t mmm^m^m^ 

[014] 0 1 3 (C^t^fv-y 7tWL, ^t)l;77^^7T^^^Atft 

[0 15] J±3M**1. 8lct£tf $ ftfc}fc^;u 

[0 16] J±3Kfc*2. Olc&H- $ ftf-Tfe^u x« 

[0 17] JBEflg 3***2. 2lcl£tf $ ftfcft^ x« 

[0 18] JBE fig 3***1. 8IC&H- $ ftfc^t^^ x« 

[0 19] JBE«83£**2. Olc^ff $ fitz^t^'i ^f&fc 

[0 2 0] J±,M**2. 2lcl£ff 2 ftfcft^n, 

[ff ^<r>m.w] 

[0167] 

10 2 t - H tr- h 7t>t^ 
10a. 10b 4^*1 # U - *f 

1 0 d E D F A 

2 0 yt'*», xlff^ 

3 0 ft'-oi x^ff^gg 
30a. 30b. 30c r -f 
3 1a. 31b. 31c ^WL^t^ t A 



t^\H i k = mmfcWi.^tz'&<F>?t^>i 



3 a mi Icizmm^- v h 
3 b 12 ycfcmWt^- v V 
3 c i? 3 KteWtV&^-v V 

10 0 9t>*^ AtH^SI 

10 1 7^^ ^ X^^gg 

u 1 1 ( t ) s u 1 2 ( t ) . u 1 3 ( t ) . u 1 4 ( t ) Tfe >v * 
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